Introduction {#Sec1}
============

Accidents are a major cause of death and disability in children. Accidents can take place in a wide variety of environments and settings; however, the home, which people regard as the safest place, is the most likely location \[[@CR1]\]. Home accidents comprise 35% of all unintentional injuries in childhood, and the majority of victims are toddlers and pre-school children \[[@CR2]\].

Televisions (TV) have become ubiquitous in households all around the world \[[@CR3]--[@CR5]\]. Over the past several years, TVs have grown larger in size and shape, which has made them unstable and susceptible to toppling \[[@CR6], [@CR7]\]. Falling TVs have created a potential risk for significant injury to children in households. However, despite the danger, only a few studies have been reported in the literature regarding this source of risk \[[@CR1], [@CR3]--[@CR11]\]. Furthermore, several home safety guidelines for parents do not include how to prevent TV-related injuries \[[@CR12], [@CR13]\].

The purpose of this study was to quantify injuries in children that result from toppled televisions and to highlight the significance of this mechanism of injury.

Materials and methods {#Sec2}
=====================

This is a retrospective chart review study for which we collected data from our emergency department's digital patient database for the September 2008--September 2009 period. This study was conducted in an urban community general emergency department (ED). All children under 15 years of age who presented to the ED with injuries casued by a falling television were included in this study. Patients were identified and selected from the digital database using the chief complaint upon arrival. Demographic information, injured body region and diagnosis, surgical intervention, admission to the intensive care unit (ICU), Glasgow Coma Scale (GCS) score, length of hospital stay (LOS), in-hospital mortality, and disposition at hospital discharge were analysed. A descriptive analysis of the continuous and categorical data was performed using proportions, frequency distributions, means, and standard deviations. No statistical analysis was performed in this descriptive study.

Results {#Sec3}
=======

During the 12-month period under investigation, 3,856 children were admitted to our ED with injuries sustained at home. Of these 3,856 admissions, 71 (1.8%) were becasue of TV-related injuries, and thus these patients were included in this analysis. There were 50 (70.4%) male and 21 (29.6%) female patients. The mean age was 39.79 ± 20.14 months (SD), with more than half (53.5%) of the children aged 12 to 36 months. The age and gender distribution of patients is presented in Table [1](#Tab1){ref-type="table"}. Table 1Age and gender of the patientsAge (months)GirlsBoysTotal\<1201212--24491325--365202537--4843749--60491361--7215673--84326\>84011Total215071

Almost three-quarters of the children (49/71) sustained various head and facial injuries. The most common site for a scalp hematoma was the occipital region (55%), followed by the temporal, frontal, and parietal regions. The most common site for a scalp laceration was the frontal region (57%), followed by the temporal, occipital, and parietal regions. There were 18 skull fractures (8 occipital bone, 4 temporal bone, 3 frontal bone, and 3 parietal bone). Traumatic brain injury occurred in 14 patients (4 subarachnoid bleeding, 1 epidural hematoma, 1 subdural hematoma, and 8 cerebral contusions). The average GCS score was 13.3 (range, 3--15) in head trauma patients.

Thirty patients had extremity injuries, of which 22 were soft tissue contusions. One patient had a skin laceration over the midfoot that was sutured in the ED. There were seven patients with fractures, which were all treated with casting and/or closed reduction.

Thoracic injury occurred in 13 patients. Two patients had costal fracture without associated paranchymal injury on thoracic CT. The remaining 11 patients had chest wall contusions.

Ten patients (14%) sustained abdominal trauma. Two of them had superficial skin lacerations over the abdominal wall that did not reach the intra-abdominal cavity. Skin lacerations were sutured in the ED. One patient had a minor liver laceration, and two patients had free fluid in the abdomen detected with ultrasonography. These patients were followed up without surgical intervention.

Fifty-four patients were discharged within 24 h after admission. The mean length of stay was 15.6 h (1--24 h) in these patients. Sixteen patients were hospitalised, and 14 of them required follow-up in the ICU. All hospitalised patients had head injuries. Two patients (one with an epidural hematoma and one with a subdural hematoma) underwent surgical intervention. Four patients with subarachnoid bleeding died (mean age, 30.25 months, range 27--31). One of them died immediately upon arrival, and the other three died in the ICU. The mean LOS was 71.25 h (range, 48--168 h) in the hospitalised patients. The overall mortality rate was 5.6%. All patients were discharged without neurological deficits. Table [2](#Tab2){ref-type="table"} shows the distribution of injured body regions and their description. Table 2Distribution and description of injured body regions. The number of injuries may add up to more than the number of cases because of multiple injuriesInjured body regionNumber of casesDescription of the injuriesHead and facial injuries49\*Scalp and facial injuries31 patients, scalp hematoma 14 patients, scalp laceration6 patients, nasal contusion2 patients, forehead laceration1 patient, lip laceration\*Skull fractures8 patients, nondisplaced linear skull fracture10 patients, basilar skull fracture\*Traumatic brain injury4 patients, subarachnoid bleeding1 patient, epidural hematoma1 patient, subdural hematoma8 patients, cerebral contusionChest injuries132 patients, rib fracture11 patients, chest wall contusionAbdominal injuries101 patient, grade 1 liver laceration 2 patients, abdominal wall laceration7 patients abdominal wall contusionExtremity injuries30\*Upper extremity17 patients, soft tissue injuries1 patient, clavicular fracture1 patient, radius distal torus fracture\*Lower extremity5 patients, soft tissue injuries1 patient, skin laceration over midfoot2 patients, closed tibia fracture2 patients, closed metatarsal fracture1 patient, closed femur fracture

Discussion {#Sec4}
==========

Most accidents take place in the home environment, especially in toddlers and pre-schoolers as they spend most of their time there \[[@CR1], [@CR2], [@CR11]\]. This study showed that children aged 12 to 36 months of both genders had the highest overall injury rate resulting from TV-related injuries. This coincides with developmental achievements such as independent mobility and exploratory behaviours of children. Children's relative lack of coordination at this stage of development and their still undeveloped cognitive hazard awareness and avoidance skills are the major reasons for the accumulation of injuries at this age \[[@CR14]\]. Previous studies on TV-related injuries have had comparable results to those of our study \[[@CR1], [@CR6], [@CR8]\]. Discala et al. reported that more than half (57.4%) of the children were boys, and more than three quarters (76.0%) were 1 to 4 years of age \[[@CR6]\]. Similarly, Yahya et al. reported that 7 out of 18 children with TV-related head injuries were younger than 36 months of age, and more severe injuries occurred in this age group in their series \[[@CR10]\]. Although home accidents can occur in all children, current evidence indicates that this specific mechanism of injury particularly affects boys younger than 36 months of age.

Previous retrospective descriptions and a prospective study have confirmed that a TV tip-over usually occurs when a curious toddler attempts to climb onto furniture, typically a dresser, on which the TV sits, causing the furniture and the TV to fall onto the child \[[@CR1], [@CR5]\]. Cathode ray tube TVs are not stable due to the imbalance of the intrinsic weight distribution of their design \[[@CR6], [@CR7]\]. The center of gravity is very close to the anterior heavy glass screen. Dotchin et al. constructed a static model of a climbing child to simulate a TV tip-over and investigated how much weight was enough to topple a TV. Suprisingly, they found that 90% of the accessible televisions could be tipped by a child 4 years of age with weight in the 90th percentile \[[@CR7]\].

Head and facial injuries were most commonly encountered with this mechanism of injury. Sikron et al. reported that nearly three-quarters of the children (73.3%) sustained head/neck injuries, with almost half of these having a definite traumatic brain injury \[[@CR3]\]. Our results and the other relevant studies supported this evidence \[[@CR5], [@CR11]\]. There may be two reasons; either the TV falls onto the child's head, or the child hits his head on the ground during the fall. Both mechanisms of injury seem to be reasonable. We further analysed our data and found that occipital and frontal lesions, involving scalp haematomas, lacerations, and cranial fractures, were more common than lesions in other head regions. Probably, the child falls supine, facing the TV during the fall. The presence of frontal lacerations, nasal contusions, and forehead and lip lacerations are indications of the first scenario, while the presence of occipital hematomas and fractures point to the second.

Mortality and substantial long-term sequelae in TV-related injuries can be attributed to traumatic brain injuries \[[@CR9], [@CR10]\]. Four patients with subarachnoid bleeding all died in the hospital. Other injuries, including those of the abdomen, chest, and extremities, were mild to moderate in this study. Bernard et al. reported the highest mortality rate (38.3%) among studies concerning TV-related injuries. However, crush type injuries were also responsible for half of the mortality in their study \[[@CR8]\]. Therefore, victims of TV-related injury should be carefully examined for possible fatal abdominal and thoracic injuries.

This study has several limitations. As a retrospective study, we could not obtain a detailed history from the parents at the time of admission. We do not know the TV screen sizes, what the TVs were placed on, and the circumstances surrounding the injury scene. Furthermore, data were extracted from our digital patient database, and some cases may have been missed, which may have affected the results. Prospective studies are necessary to have a more realistic understanding of the mechanism of injury.

In conclusion, falling TVs may cause significant morbidity and mortality in children, particularly those younger than 3 years old. Head and facial injuries are the most commonly encountered, followed by injuries to the extremities. Traumatic brain injury is the major cause of death. Preventive measures taken in the home and, more importantly, increased awareness of this potential risk of injury by the parents are the key solutions to this problem.
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